Objective: Report a rare case of a thyroid papillary carcinoma situated within a branchial cleft cyst. Case presentation: A 40-year-old male was referred to our department for a lateral neck mass assessment. Physical examination revealed a solitary palpable, painless, moveable neck mass. Assessment included complete nasal, pharynx and larynx endoscopy, neck computed tomography, and fine needle aspiration biopsy. Treatment was surgical excision of the neck mass. Histopathology confirmed a branchial cleft cyst with papillary thyroid carcinoma growth at a site. A neck and thyroid ultrasound showed presence of thyroid gland nodules (one of which with micro calcifications). Thyroid fine needle aspiration biopsy performed, was high suspicious for malignancy (BETHESDA V). Patient underwent total thyroidectomy and histopathology revealed papillary thyroid carcinoma. Conclusion: Although rarely, it is possible to face an unexpected malignancy within a clinically benign neck lesion. A thorough diagnostic work-up enables early identification of aforementioned potential malignancy. A diagnostic dilemma that arises in such cases is between primary or metastatic disease and a thyroid carcinoma arising from ectopic thyroid tissue.
Introduction
Thyroid gland originates from primordial thyroid migration, which arises from the embryonic endoderm in the floor of primitive pharynx in the third week of embryonic life. Ectopic thyroid tissue is present in 7% -10% of adults and can lie anywhere from the tongue base to the gland's final position. Possible sites of ec-topic thyroid are tongue 90%, larynx, trachea, esophagus, mediastinum, pericardium, diaphragm and neck branchial cyst. [1] In some cases, ectopic is the only thyroid tissue present and may occur at any age from first month of life to 40 years. In 7% -10% of adults, ectopic thyroid tissue with normally located gland may co-exist. Very rarely existence of ectopic thyroid is identified at two or three different locations [2] .
Branchial cysts are the result of branchial apparatus obliteration failure during the first stage of embryonic life and originate from the second (95%), the first (8% -10%), the third (2% -8%) and the fourth (1% -2%) branchial remnant [3] .
They usually appear as asymptomatic neck swelling between second and fourth decades of life as a palpable, painless, moveable, neck mass along the anterior border of the sternocleidomastoid (SCM) muscle. Males and females are equally affected and there is occasionally a hereditary tendency. Twenty to 40% of patients report branchial cyst manifestation after an attack of pharyngitis, ear or dental infection, and many report temporary enlargement with or without tenderness during periods of upper respiratory tract infection [3] . Branchial cysts walls are thin and lined by squamous stratified epithelium overlying lymphoid tissue. Occasionally the cyst is lined with respiratory (ciliated columnar) epithelium. Differential diagnosis includes non-inflammatory lesions, such as malignant lymphadenopathy, lipoma, nerve sheath tumor, carotid body tumor, external laryngocele, cystic hygromas, and inflammatory lesions such as tuberculous node, and abscess. Lateral cysts of the neck containing malignant epithelium represent a diagnostic and therapeutic challenge. About 80% of lateral neck cystic masses seen in patients over 40 years of age are malignant, and the commonest cause of a malignant cystic swelling in the neck is a cystic lymph node metastasis, from a usually occult primary oropharyngeal carcinoma [4] .
In the literature, there are very rarely reported squamous cell carcinomas arising in a branchial cleft cyst, known as branchiogenic cyst carcinoma or branchial cleft cyst carcinoma (BCCC) and more often metastatic squamous cell carcinomas with central cystic degeneration from an unknown primary site [5] . Papillary thyroid carcinoma (PTC) is the commonest form of well-differentiated thyroid carcinomas constituting approximately 85% of all cases. PTC is characterized by slow growth and indolent biological behavior, but with frequent cervical lymph node metastases. By the time of diagnosis PTC has already spread to cervical lymph nodes in 20% -50% of patients [6] [7] .
We report a case of a thyroid primary carcinoma growth in a branchial cleft cyst and also share our diagnostic approach and treatment of this rare clinical entity. At the time of this case report writing, 36 months of follow up, patient remains in a very good condition with no clinical signs of recurrence and specifically, ultrasound imagine constantly negative, C/T imagine negative for recurrence, distant or nodal metastasis, and set of hormonal blood tests as previously described always within normal limits.
Case Report

Discussion
The most common benign lateral cervical cysts are branchial cleft cysts, epidermoid cysts, cystic hygromas, and teratomas. Cystic neck masses can also be related with metastases from oropharyngeal cancer. Rarely PTC presents as lateral neck cystic mass without palpable lesion in the thyroid gland [10] . A diagnostic issue that occurs in such a case is the fact that cystic mass may represent metastatic disease from a primary or a missed primary site, or thyroid cancer including PTC arising in ectopic thyroid tissue.
Literature confirms that 10% of lateral neck cysts in young patients represent metastases from occult thyroid carcinoma [10] . Thyroid papillary carcinoma gives frequent neck lymph node metastases, occasionally to lung and bones and rarely to other areas (skeletal muscles, ovaries, submandibular gland, sphenoidal sinus, pancreas, brain, adrenal glands) [11] . Previous case reports include also metastatic PTC in infratemporal fossa, pleural metastasis of thyroid carcinoma, skull base metastasis of PTC and PTC with synchronous asymptomatic esophageal squamous cell carcinoma (ESCC) manifesting as lateral cervical lymph node enlargement [12] . Cervical lymphadenopathy as a manifestation of sarcoidosis, mimicking metastatic PTC, has also been reported [13] .
The PTC found in the branchial cyst in our case, was apparently an incidental finding. Lack of extra thyroidal invasion, negative lymph nodes with no evidence of metastasis and anatomical separation of the cyst and the thyroid are findings to support such a hypothesis. From our knowledge, this clinical entity is rare and is confirmed only in very few reports in the literature [14] .
Preoperative diagnostic workup with imaging studies such as US, CT and magnetic resonance imaging (MRI) will determine lesion nature, anatomic location and relation with vital structures. Findings as intracystic enhanced elements and thickened or irregular outer walls in U/S or CT should raise suspicion for primary or metastatic malignancy including PTC [10] . Thyroid scintigraphy (with technetium-99) is very useful in diagnosis, especially in case of ectopic thyroid tissue. FNA cytology examination, plus thorough endoscopy of the upper respiratory system should be performed, for exclusion of metastatic or inflammatory adenopathy [3] .
The gold standard of treatment is total surgical excision of the lesion with vital structures identification (such as jugular vein, internal and external carotid arteries and cranial nerves). Specimen's histopathology will confirm diagnosis.
After surgery, detailed clinical examination, laboratory tests and imaging studies are required. Hormonal blood tests have an important role in predicting prognosis. From previous studies, it has been shown that thyroglobulin measurements are the more reliable predictor of short term clinical outcomes than histopathologic staging criterion alone. Patients with biochemically complete response after treatment have low risk of developing disease recurrence [15] . Radioactive iodine ablative therapy completes management of this medical condition.
As described in literature, in all cases of thyroid cancers presented in ectopic site, such as a branchial cyst, the diagnostic dilemma that arises, includethe presence of occult primary carcinoma or the presence of metastatic disease. The up to date, management of these cases is similar (Imaging and FNAb, excisional biopsy of the branchial cyst and total thyroidectomy with or without complementary neck dissection). We believe that a rational preoperative approach of this diagnostic dilemma, as previously described in our case, will determine the necessity of a contemporaneous neck dissection and hence lead to the most appropriate, patient's treatment. Preoperative exclusion of metastatic disease, if possible, could prevent an unnecessary major operation such as selective neck dissection. Beyond the necessity for a complete early diagnosis, our proposal also includes patient's treatment at one stage (total thyroidectomy and branchial cyst surgical removal). Detailed histopathology with specimen's thin sections will reveal malignancy and confirm the initial diagnosis.
As a compendium, in case of a neck mass assessment, we suggest that besides ENT full examination, endoscopy and if appropriate FNAb, a neck U/S-including thyroid gland imaging-should be initially carried out. In case of pathological findings in the thyroid, patient should be referred to endocrinologist for thyroid gland assessment. At this stage we suggest that depending on U/S findings thyroid scintigraphy is necessary for thyroid lesions and for possible ectopic thyroid documentation and evaluation. This management, in case of ectopic thyroid tissue, will result in a one stage surgical removal of the lateral neck mass and the thyroid gland. In this case, the pathologist should be informed in detail for the possibility of ectopic thyroid tissue within the brachial cyst, in order to check thoroughly the appropriate sites for possible thyroid cancer growth. This practice offers a better and more effective treatment to the patient (less intraoperative risk and less delay in cancer treatment) and additionally an overall hospitalization cost reduction.
Conclusions
Differential diagnosis of a lateral neck cyst must include branchial cleft cysts which rarely may contain ectopic thyroid tissue that even more rarely may develop malignancy. Although biochemical blood tests and imaging studies help towards the diagnosis, histopathology for definitive results is required. Additionally, in cases of metastatic neck disease of unknown primary lesion site, benign congenital lesions should always be thoroughly inspected for the possibility of harboring occult carcinomas.
Conclusively, the aim should be the early detailed diagnosis which provides proper and the least burdensome treatment for the patient.
